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[57] ABSTRACT 

Method and apparatus are disclosed for recording infor- 



mation on the accumulated usage of a group of trunks 
interconnecting two networks. The apparatus includes 
two usage records that are alternately designated pri- 
mary and secondary usage records during successive 
ones of consecutive tune periods. In response to a call 
on a trunk, the primary usage record is decremented by 
an amount representing the time interval between the 
start of a given period and the commencement of trunk, 
use. During the period, each trunk connected to a net- 
work office is examined for use once during the period. 
When a selected trunk is foimd in use, the secondary 
usage record is incremented by an amount representing 
the interval of time in the previously occurring time 
period. When the secondary usage record has not been 
updated for the selected trunk, the secondary usage 
record is decremented by an amount representing the 
previous interval of time to adjust the secondary usage 
record for calls occurring prior to the trunk being 
checked for use. When a call is terminated on a trunk, 
the primary usage record is incremented by an amount 
representing the interval time between the start of the 
period and the termination of the call. In addition, the 
secondary usage record is incremented by an amount 
representing the interval of time in the previous time 
period when the trunk has not been checked for use. At 
the end of each period, the primary and secondary des- 
ignations of the two records are exchanged for use 
during the next time period. 

61 Claims, 7 Drawing Figures 
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A^rarorfcT^ AKm AnoAnA-t^ro t.^« ^ produce hundreds of mUlions of dollars in 
^^^^J^^l^^^J^ ^^^^^ ^^S^ Furthermore, the cost of the 
ACCUMULATED USAGE OF A TRUNK mg of these call details has resulted in enormous pro- 
TECHNICAL FIELD ' cessing fees. 
This invention relates to telecommunications systems SUMMARY OF THE INVENTION 
and particularly to a method of and apparatus for re- The foregoing problems are solved and a technical 
cording information on the accumulated usage of a advance is achieved by method of and apparatus for 
trunk, for example, at an interconnect carrier office to recording information on the usage of a trunk rather 
detemine access charges assessed by a local exchange than individual per caU usage records, for example, to 
telephone company against an interconnect carrier, determine access charges for calls between a local ex- 
such as AT&T f^ calls between a local exchange car- change carrier telephone office and an interconnect 
ner telephone office and an interconnect carrier tele- carrier telephone office. 

phone office. 15 ^he illustrative embodiment of the invention, the 

BACKGROUND OF THE INVENTION apparatus includes memory for storing two usage re- 

A 1^ i. i_ ^. cords for each trunk group that are altematelv desic- 

As a result of the divestiture of AT&T, local ex- nated primary and secfnd^ usage records by add^i 

cZll'^^Z^Z '""'T .0 P^^^«^ ^^^^ successivTjeriods of SL Kg^ 

l^Jl'^S :^^ r° « —cement process includ^ 

carrier and fo? the time the ^vZ^Sisl^^^ Z^tTJt^^^ ""^^l "^^^^ 

intcrcomiect carrier. In addition, the local exchange f^Hnt L^^T^^^ the record by an amount repre- 
carrier also bill the intercomiect carrier for thelS^e 'T^ ""'^"^"^ °f P^"°d 

completed calls terminate on the local exchange carrier 25 *° ™ commencement of use of a tnmk each time the 
network. These charges are also based on the distance ^^^I % ^ f ^^^^ ^^"P ^ commenced during the 
between the local exchange carrier end office and a ^ * *™?!^ P«™^» ^ termina- 

point of presence in the interconnect carrier network Process adjusts the primary usage record by, for 

such as a toU interconnect carrier switching office example, mcrementing the record by an amount repre- 
Charges may also differ based on the type of service or 30 scntmg the mterval of time from the start of the period 
whether the call is, for example, intra/mterstate, inter- ^° *® termmation of use of a trunk each time the use of 
/intra LATA, international, or special service such as ° ^ ^roup is terminated during the period. A 
"800" type calls. technical advantage is that the actual lisage of a group 

There are a number of prior art methods for record- of trunks is accumulated over a given period of time by 
ing information on trunk usage and determining access 35 adjusting a usage record based on the interval of time 
charges. For equal access local exchange carrier offices, period to the commencement or 

one technique is to record automatic message account- termination of use of any trunk in the group without 
ing (AMA) records for each originating call attempt regard as to whether or not the corresponding termina- 
and terminating call completion. The cost of telephone or commencement of the trunk use occurs in the 

office equipment to generate these AMA records and 40 same period. 

the cost of ofF-line processing for the generated records ^.t the end of each period, a check process checks 
is enormous and not cost effective. Per call records are trunk in the group for use at the end of the period, 

not required to determine access charges and are unnec- When a trunk is determined to be in use at the end of the 
essary particularly when only those AMA records asso- period, first adjustment means such as an incrementor 
dated with completed calls are necessary for charging 45 responsive to the check process adjusts the accumulated 
the customer. With non equal access local exchange usage record by. for example, incrementing the record 
earner telephone offices, AMA records for completed by an amount representing the interval of time in the 
calls and traffic usage measurements are used to approx- given period each time a trunk is determined to be in use 
imate originating call attempts and terminating call at the end of the period. 

completions. Furthermore, time charges are likewise 50 To check each trunk in the group for use at the end of 
approximated based on the AMA call completion re- a given period, the check process checks each trunk in 
cords and traffic usage measurements. A problem with the group for use once during the next consecutive time 
this approxunation technique is the inherent error for period. When a checked trunk is in use, the usage re- 
approxmiatedcaU attempts, the type ofcaU, usage time, cord associated with the previous time period is ad- 
and the number of terminating completions. With bU- 55 justed by. for example, incrementing the record for the 
liOM of dollars being paid from just AT&T to local interval of time in die previous time period 
exchange earners, approximation errors can easUy re- Should the use of a trunk commence or terminate 
suit m several hundreds of miUions of dollars in excess prior to tiie trunk being checked for use at the end of the 

"^F^TI?^;^ f V • u , . P'^'^°'^ P'^"'^' adjustment means is respon- 

Present inethods for vcnfymg access charges levied 60 sive to the termination process for adjusting the umlbc 
by the local exchange earners include various types of record associated with the previous period by incre- 
samplmg techmques. For instance, the mterconnect menting the record by an amount representing the inter- 
camer may purchase a sample of all of die AMA re- val of time in the previous period. Also included is 

minrS!^.,^^*' !^^^ second adjustment means such as a decrementorrespon- 

i^e on^atmg call attempts, type of service, trunk 65 sive to the commencement process for adjusting the 

r^v from r^T'c^if i^.Pl« "^ge record associated with the previous period by. for 

l^t thk^^ completion records. Agam at example, decrementing the record by an amount repre- 
best, this sampling technique has mherent errors which seating the interval of time in the previous period. Thus 
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the accumulated usage record associated with the previ- Trunk group usage may also be accumulated on an 

ous period is advantageously adjusted for each com- end office basis rather than a trunk group basis. This is 

mencement and termination of use of a trunk prior to particularly advantageous when a tandem office is inter- 

the trunk being checked for use during the present time connected between a point of presence in a toll network 

period. 5 and an end ofGce in a local exchange carrier network. 

A departure in the art is that the two records are Advantageously, this method and apparatus can be used 

alternately designated primary and secondary usage for recording information on the accumulated usage for 

records during successive time periods to record infor- originating call attempts either in the point of presence 

mation on the accumulated usage of a trunk group dur- toll switching office or in a local exchange carrier 

ing a given time period and to update the accumulated 10 switching office. In addition, terminating call comple- 

usage record of die previous time period all during the tions may also be recorded and measured in either the 

same period. interconnect or local exchange carrier network- Call 

For example, in response to a call on a selected trunk attempt and complering termination counts are also 

between a calling and a called customer, a particular advantageously maintained to indicate the number of 

type of service is indicated for the selected trunk in a 15 originating call attempt and terminating call comple- 

identified trunk group. The program controlled tele- tions on or to a particular office, 

phone office switch includes well-known means for T^^o^r*wwT.T^^T -^ttt^ ^« ^ ««^t^ 

detennining the type of service based on the caUing and BRIEF DESCRIPTION OF THE DRAWING 

called numbers associated with the call. In the illustra- FIG. 1 depicts an illustrative interconnect carrier 

tive method utilized by the switch, a first record for the 20 network interconnecting two local exchange carrier 

identified trunk group is then adjusted by, for example, networks; 

decrementing the record by the number of minutes from FIG. 2 is a block diagram of an illustrative toll 

the start of the time period. When the call disconnects, switching system office included in the interconnect 

the first record is again adjusted by, for example, incre- carrier network of FIG. 1; 

menting the record by an amount representing the inter- 25 FIGS. 3-5 are flow diagrams of routines utilized by 

val of time from the start of the time period to the dis- the switching office of FIG. 2 for implementing an 

connect. Thus, the difference between the incremented illustrative method for recording accumulated usage of 

and the decremented amounts represents the length of a group of trunks between the local exchange carrier 

the call. By way of example, this time period may be network and the interconnect network of FIG. 1; 

one hour in duration beginning and ending on the hour. 30 FIG. 6 depicts the layout of an illustrative trunk 

At the end of the period, each trunk in the group is group usage record in the switching system of FIG. 2; 

checked for use and the usage record adjusted for each and 

trunk in use at the end of the period. FIG. 7 depicts an overall flow/structure diagram of 
During each period, the secondary usage record is the method of an apparatus for recording accumulated 
adjusted by, for example, mcrementing the record by an 35 usage of a group trunk, 
amount representing the interval of time in the previous piccnp TTyrrriM 
period for each trunk having a call thereon. Advanta- DETAILED DESCRIPTION 
geously, the two records designated primary and sec- Depicted in FIG. 1 is an illustrative toll interconnect 
ondary usage records alternately during successive time carrier network 100 including a plurality of communi- 
periods are utilized for parallel processing of the re- 40 cation Unes such as well-known trunk groups 158-171 
cords during any given time period. This allows the interconnected by toll switching system offices 115-118 
secondary usage record to be adjusted for for a call in for serving a plurality of local exchange carrier net- 
progress at the end of the previous hour. This update works such as 101 and 102. The toll offices in intercon- 
process is performed for each trunk in the office once nect network 100 include illustrative apparatus for and 
during each period of time. When a call is disconnected 45 utilize an illustrative method of recording information 
prior to the trunk being checked for use, the record on the accumulated usage of a trunk and in particular a 
designated the primary usage record is adjusted as pre- group of trunks interconnecting a local network switch- 
viously described, and the secondary usage record for ing system office and a point of presence in the toll 
that trunk is similarly adjusted by, for example, the 60 network such as a toll switching system office. Inter- 
minute period. In this way, the records for the call in 50 connect carriers use these accumulated usage records to 
the present and previously occurring time period are verify access charges billed by the local network ser- 
accurately maintained. vice provider. Accumulated usage records typically 
When the call is disconnected, the primary usage include the number of originating call attempts from a 
record is adjusted for the period of time after the start of local office to a toll office and the sum total of each 
the hour. 55 interval of time that a call connection is maintained on 
Advantageously, alternating the designation of the a trunk group. Also included in these usage records are 
two records allows the central processor of the switch the number of call completions that terminate on the 
to update trunk group usage when time permits during local office from the toll office and the sum total of each 
each period of time. As a result, the central processor of interval of time that a call is maintained on the trunk 
the switch does not have to devote time at precisely the 60' group. Either one or both of the local and toll offices 
end of each time period to update a single record. Fur- may utilize this apparatus for and method of recording 
thermore, this alternating designation arrangement al- information on the accumulated usage to subsequently 
lows parallel processing to occur on the primary and verify the recorded usage with the other service pro- 
secondary usage records on a as time permitted basis. vider. 

This parallel processing technique also allows a central 65 Local network 101 includes one or more telephone 

processor to store the secondary usage period for the switching system offices such as 103-106 which in turn 

previous time period on a disk file when time permits serve a plurality of customers such as those at station 

during the one hour period. sets 107 and 108 connected to respective offices 105 and 
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106 via communication Imes 150 and 151, respectively. electronic programK:ontroUed switching system such as 

In addition, one or more of the local offices such as 104 the lA ESStm switch available from AT&T. This 

may be used to interconnect other local offices such as switch is described in detail in The Bell System Technical 

103 and 105 via trunk groups 152 and 153. respectively. Journal, Vol. 43 No. 5. Parts 1 and 2, September, 1964 

An office intcrconnectmg two or more local offices in a 5 An updated central processor suitable for use in the 1 A 

local network is commonly known as a tandem switch- ESS switch is described in The Bell System Technical 

mg office. Similarly^ local network 102 mcludes local Journal, Vol. 56, No. 2. February, 1970. previously 

switdimg offices 10^112 which in turn serve a plural- cited and described. TTxese cited eferenc^ may be 

"iLlT^TT 'y*^'?^^'''.'^^ ^ comprehensive understanding of 
113 and IMconnec^ed to rapective offices W 10 the construction and operation of an electronic pro- 

via comiumcation hnes 154 and 155. respectively. Tan- gram-controlled local switching systra 

S^trS™^^^^^ Sh'^'^ - FI^iTfrSeeT^^^ iUus- 

STa^X^: ^y"^^'- ^^^^^^ Sj^atio^^^^^^^^ 

c rt^miect earner netw\)rk. k fact, many Id CTISSt^ 1 5 "^^Tl °f ^ ^"5 

I^SIi ic^conta^ Sl^aTd^X^m ^^^^^ 

dTfTerent bS^oHn ^aillu iiLlwui^ 5umc uf WliicTI ^^' ^ 

uiay ^ive ^ dmbieul Miuup uf bumcfifthtfe eu swtti&rs . ^^P^^"* P^^S^ mstruction routines which are stored 

Wfamr alU fi o m a iucal old Ol l ice ate lout e J tS Silih a 2,"^ switching system, 

local tandem office, accumulated usage for caUs origi- 20 ^^P^*^*^ ^ layout of an illustrative trunk 

nating from and terminating on the local end office may ^J'^^'P ?^3^ "^^"^^ ^ ^^^"""^ ^ ^^ta memory of 

be mamtained by the tandem or toll office using calling switching system such as call store 204 of switching 

and called line identification. system 116. Two trunk group usage records are main- 

By way of example, each of toll switching system ^^^j?^ S^^^P ^aU store memory, 

offi£»a45-118 is suitably an ele ctronic prograi^ n- 25 address process pointers 601 and 602 designate one 

<foUedswitching system such as the 4 ESS TM digital record as a primary usage record and the other record 

switch available from AT&T. This digital switch is ^ ^ secondary usage record during one period of time 

described in detail in The Bell System Technical Journal, exchange the designations at the end of each period 

Vol. 56, No. 7, September. 1977, and Vol. 60, No. 6. ^ during the next successive time period. By way 
Part 2. July-August. 1981. These references may be 30 example, the first record, designated a primary usage 

consulted for a comprehensive understanding of the record, is utilized during a given time period to maintain 

construction and operation of a toll switching system. ^ record of the accumulated usage of a trunk group 

Toll switching offices such as 115-118 selectively inter- during that time period. The second record, designated 

connect individual trunks in response to routing infor- * secondary usage record, contains a record of the accu- 

matiour such as the telephone number of the called 35 °i*i|ated usage of the trunk group during another time 

customer line received from the local office. Toll offices period immediately preceding the given time period. 

115-118 serve local offices 103-107 and 109-112 via ^® primary and secondary usage record designations 

trunk groups 162-169, as shown. of the two records alternate from one time period to the 

Depicted in FIG. 2 is a block diagram of toll switch- Each of the primary and second usage records 
ing system 116 which includes switching network 201 40 constitutes a block of memory in. for exMnple. call store 
and central processor 202. The switching network inter- 204. each having a different initial address. As shown in 
coimects incoming and outgoing communications in a each usage record block is segmented into 
well-known manner under the control of program-con- smaller blocks one for each type of service associated 
trolled central processor 202. Central processor 202 with the trunk group such as 603. For example, each 
includes a number of well-known program memories 45 incoming trunk (ICT) subgroup block such as 603 in- 
such as program store 203 for storing program instruc- eludes a seizure or call attempt count, a carrier connect 
tions that control the operations of the switch, a number ti™e usage, an answer count and a conversation time 
of well-known data memories such as call store 204 for usage record as shown in ICT usage block 604. The 
storing temporary call data and the accumulated usage seizure or call attempt count is pegged each time a trunk 
records of trunk groups and various types of services, 50 the subgroup is seized for use. The carrier connect 
and one or more well-known file store memories such as time usage represents the sum total of each interval of 
205 all under the control of central control 206. time that any trunk in the subgroup is used and is com- 

The majority of the logic, control and translations monly measured between the recognition of well- 
functions required for the operation of the toll switch- known seizure and disconnect supervisory signals asso- 
ing system are performed by central processor 202. A 55 ciated with the call The answer count is pegged each 
typical processor suitable for use in die illustrative toll time a well-known answer supervisory signal is re- 
switching system is described in 7%eSe//5jwtem Techni- ceivcd for a call. Lastiy, the conversation time usage 
cal Journal, Vol. 56, No. 2, February, 1977. represents die sum total of each interval of time be- 

Central control 206 is the information processing unit tween the receipt of well-known answer and disconnect 

of the system and executes the program instructions 60 supervisory signal. Each ICT subgroup is accessed 

resident in program store 203 using the call processing using forexample a combination of either one or both of 

data in call store 204. FUe store 205 is a medium speed the calhng and called line identification numbers in a 

memory for storing backup copies of the program store well-known manner. Similarly, special service type 

and call processing data such as billmg data and die calls such as "800" calls also have a separate ICT usage 

accumulated usage records which will be discussed 65 block based on the caUing and called line identification 

heremafter. numbers. Each outgoing trunk (OGT) subgroup in the 

By way of example, each of the local telephone trunk group also has a usage block such as 605 contain- 

switchmg offices 103-106 and 109-112 is suitably an ing, for example, an answer count and a conversation 
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time usage record for accumulating call terminating 
completions from one office to another. 

For purposes of illustrating the method of recording 
information on the accumulated usage of a group of 
trunks, it will be assumed that four calls of the same 
service type originating from local office 106 through 
toll switching office 116 on trunk group 165 wil] be 
made during two time periods, the first from 10:00 to 
IIKX) and the second from 1 1:00 to i2.-00. The first call 
conunences at 10:10 on a first trunk in the group and 
terminates at 1 1:30. The second call commences at 10:20 
on a second trunk in the group and terminates at 10:40. 
A third call commences on a third trunk in the group 
and terminates at 11:01. A fourth call commences at 
1 1:02 again on the third trunk in the group and termi- 
nates at 11:40. The commencement and termination of 
these four calls along with the adjustment of the pri- 
mary and secondary usage records are illustrated in 
Table 1. 

TABLE 1 

USAGE FOR CALLS OF A CATEGORY IN A TSG. 



caU # 


period 


usage form lO-l 1 


usage from 1 1-12 


1 


10:10-11:30 


50 


30 


2 


10-.20- 10:40 


20 


0 


3 


lO-JO-llK)! 


30 


1 


4 


I1K)2-U:40 


0_ 


38 






Total: 100 


69 



10 



15 



20 



25 



11:00 



hourly updatinR start; 11:03 - 
BLOCK #1 



the TSO gets update 





usage (mins) 




BLOCK #2 


counts 




record 


counts 


usage (mins) 


record 


1. 


10:10 -10 


I 


0 


0 




(#1) 








2. 


10:20 - 10 - 20 = -30 


2 


0 


0 




m) 








3. 


10:30 -30 - 30 = -60 


3 


0 


0 




(#3) 








4. 


10:40 -60 + 40 = -20 


3 


0 


0 




(#2) 








5. 


UKX) 










-20 


3 


0 


0 




Exchange usage record block destgnatioiis. 






Start secondary usage record update for each TSO, 




6. 


11K)1 -20 + 60 = 40 


3 


I 


0 




(#3) 








7. 


11:02 40 - 60 = -20 


3 


1 - 2 = -1 


1 




(#4) 








8. 


\\m 










(#1) -20 4- 60 = 40 


3 


-1 


1. 




(#4) 40 + 60 = 100 


3 


-1 


I 




Update secondary usage record for the selected trunk 






Scan for trunks in use, increment secondary usage 






record one period (60 min) for each trunk found in use. 


9. 


11:30 0 


0 


-1 + 30 « 29 


I 




(#1) 








10. 


11:40 0 
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To initiate the first call, the customer at calling sta- 
tion 108, for example, dials the called line telephone 
number of subscriber line 154 serving station set 113. In 
response to the called number, local office 106 seizes a 
trunk in trunk group 165 to toll office 116 in a well- 
known manner. The toll office acknowledges the sei- 
zure of the trunk from local office 106 by returning an 
appropriate supervisory signal. The return of this ac- 
knowledgment supervisory signal indicates the com- 



from the primary usage record block associated with 
the incoming trunk subgroup conmiunicating interstate 
and inter-LATA calls such as depicted in block 601 of 
FIG. 6 (block 301 of FIG. 3). Central control 206 re- 
trieves the records of this particular primary usage 
block based on the calling and called line identification 
numbers received from the local ofBce. Central control 
206 adjusts the carrier connect time usage record by 
decrementing the record an amount representing the 
interval of time between the start of the period and the 
commencement of the trunk use (block 302). The cen- 
tral control also increments the seizure count by one 
(block 303). The call then progresses in a well-known 
manner to local end office 109 which signals called 
station 113. When the called party answers, an answer 
supervisory signal is returned to toll office 116 which 
then adjusts the answer count by incrementing the 
count and adjusts the conversation time usage record by 
decrementing the record an amount representing the 
time between the start of the period and the receipt of 
the answer signal. 

Central control 206 then accesses an office trunk list 
stored in call store 204 to set the busy/idle status of the 
trunk to busy (block 304) and checks the update status 
of the trunk. The update status of the trunk indicates 
whether the trunk has been checked for use at the end 
of the previous time period and the secondary usage 
record updated. It will be assimied that the secondary 
usage record has been updated for the use of this trunk 
at the end of the previous time period (block 305). Con- 
trol of the central control is now returned to the main 
call processing programs. The connect time usage re- 
cord and seizure count in the primary usage record 
35 (Block 1) are — 10 and 1 as illustrated in Item 1 of Table 
1. The connect time usage record and seizure count in 
the secondary usage record (Block #2) are each as- 
sumed to be zero. 
At the commencement of the second call on a second 
40 trunk in trunk subgroup 165 central processor 202 once 
again calls the commencement routine and adjusts the 
primary carrier connect time usage record by decre- 
menting the record by an amount representing the inter- 
val of time from the start of the first period to the com- 
45 mencement of the trunk use. The seizure count is once 
again increased by one. As shown in Item 2 of Table 1, 
the carrier connect time usage record is now —30 and 
the seizure coxmt is 2. 
Similarly, at 10:30 when the third call on a third trunk 
50 in the trunk subgroup commences, the carrier connect 
time usage record is decremented by 30 to —60 and the 
user count is incremented by one to 3 as illustrated in 
Item 3 of Table 1. 
At 10:40 when the second call terminates, central 
55 processor 202 passes control of central control 206 to 
the termination routine depicted in FIG. 4. A call termi- 
nation is usually evidenced by the receipt of a well- 
known disconnect supervisory signal. The central con- 
trol retrieves the primary usage record for the trunk 
60 experiencing the call termination (block 401). Central 
control then adjusts the carrier connect time usage 
record by incrementing the record by an amount (-i-40) 
representing the interval of time between the start of the 
given period to the termination of the call on the trunk 



mencement of use of the trunk between local office 106 

and toll office 116. This originating call attempt stimu- 65 (block 402). This results in a primary usage record of 

lates central processor 202 to execute the commence- —20 as illustrated in Item 4 of Table 1. The central 

ment routine stored in program store 203 and depicted control also accesses the office trunk list in call store 

in FIG. 3. The central control retrieves the records 204 to set the busy/idle status of the trunk to idle (block 
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403) and to check the update status of the trunk as weU tag the interval of time in the previous time period 

(block 404). For purposes of illustration, it will once (block 405). This is illustrated by Item 6 of Table 1. 

again be assumed that the secondary usage record for At 11.-02, the fourth call is commenced on the third 

the trunk has beai previously updated. As a conse- trunk of the trunk subgroup. The central processor once 

quence, control of the central processor is once again 5 again calls the commencement routine, depicted in 

^''^^^^''"^^^^P^o^iPJoer^- ^ FIG. 3. to adjust the primary and secondary usage re- 

At 1 IjOO o clock, the first period ends and the second cords. As previously described, the primary usage re- 

penod begins W.A Ae central control calling Uie check cord from the second block (Block Na2) is incre- 

routae depicted m HG. 5, At the boundary of the two rented by an amount (2) representing the interval of 

penods the check routme causes the central control to 10 ^me between the start of the second period and com- 

IS designated the secondary usage record although the 15 „f 4 Ai. , cnKtron+in., f.^Z^ • 
records and counts in the two blocks are uneffected by "fJjf^ subtracting two from the primary usage 
the exchange of the designations. THe central control sbcf^^^^ t.^^T" .u'^l''^ 

checks each trunk in a group for use at.the end of the , ?^ 
first period by examininVthe busy/idle status of each "^""^ 
trunk in the group once during the second period. This 20 ^ 305) the central processor retneves and 

process is started at U.-OO as Ulustrated by Item 5 of ^djuste the secondary usage record by decrementing the 
Table 1. As time permits during the second period, the ^ ^^"^^ representing the interval of time in 

central control selects the first trunk in the office list previous time period (block 306). Incrementing and 

(block 502) and determines its busy/idle status (block decrementing the secondary usage record by an amount 
503). When the busy/idle status of the selected trunk is 25 ""^Presenting the mterval of time in the previous period 
idle, the next trunk in the office trunks list, if any, is ^J^^sts the secondary usage record for commencements 
selected and its busy/idle status determined 0>locks 504 terminations of trunk use prior to the trunk being 

and 505). However, when the busy/idle status of the checked for use at the end of the previous period, re- 
selected trunk is busy indicating the trunk is in use, the spectively. 

central control retrieves the secondary usage record 30 ^ when the first and third trunks are checked 
(block 506) and adjusts the connect time usage record ^ ^^e fu^t period, an amount (60) 

by incrementing the record by an amount representing representing the first time period is added to the second- 
the interval of time in the first period (block 507). This ^ "^Se record for each of the two trunks in use at 
is illustrated by Item 8 in Table 1 when the selected ™s is once again illustrated by Item 8 of Table 

trunk is in use and, as a result, 60 minutes is added to the 35 ^' ^Jl the trunks in the office trunk list have been 
connect time usage record. This is done for each trunk checked for use, the secondary usage record is stored in 
found in use at the end of the first period. Thus, the ®e store 205 and the secondary usage record in the first 
secondary usage record represents the sum total of each record block is initialized for the next period. 
intCTval of time that each trunk in the group was in use At 1 1 :30 when the call on the fint trunk is terminated, 
during the fu^t time period. After the secondary usage 40 *^e termination routine is once again called and central 
record has been adjusted for each trunk muse at the end control increments the primary usage record by an 
of the first period, the central control writes the carrier amount (30) representing the time from the beginning of 
connect time usage record into file store 205 (block ^^e second period to the termination of the call. This is 
50S). After the usage records have been written into the illustrated by Item 9 of Table 1. Similarly, at 1 1:40 when 
file store, central control 206 initializes all the second- 45 t^e fourth call on the third trunk terminates, the central 
ary usage records and counts, for example, to zero for control increments the primary usage record by an 
use during the next time period (block 509). amount (40) representing the 40 minutes from the start 

Since it is impractical to check the busy/idle status of of the second period. This is Qlustrated by Item 10 of 
each trunk at precisely the same time at the end of a Table L 

period, this illustrative method employs several steps to 50 For outgoing trunks in the trunk group between local 
accommodate the commencement and termination of office 116 and local office 106, only the number of call 
use ofa trunk prior to it being checked for use at the end termmating completions is recorded along with the 
of the previous period. For example, at 1 1 :01, the third conversation time usage as depicted in FIG. 6. Thus, the 
call on the third trunk in the trunk subgroup terminates interconnect carrier only pays access charges for those 
prior to the trunk being checked for use at the end of the 55 calls terminating on a local network when the called 
previous period. As previously described, the termina- party answers the call. With originating caU attempts, 
tion routine depicted in FIG. 4, is once again called by the interconnect carrier pays an access charge regard- 
the central processor. The primary usage record is re- less of whether the call attempt is completed or not. In 
tneved and incremented by an amount representing the addition, the carrier connect time usage from an end 
interval of time firom the start of the second period to 60 office, such as local offices 103 and 105 which are con- 
the termination of the caU at I l.-Ol (blocks 401 and 402). nected to toU office 106 via tandem switch 104 may also 
Next, cCTitral control sets the busy/idle status of the be accumulated. Here the calling line identification is 
trunk to idle and checks the update status of the trunk in used to determine whether the call is originated from 
the office trunk list (blocks 403 and 404). At this time, end offices 103-105. The method and apparatus of this 
this trunk has not bera updated by the check routine, 65 mvention for recording information on the accumulat- 

^nfr^/'J*^ J^' ^' ^ ^ '^"^ ^^^'^^^ ^« S^o^P trunks may be maintained not 

control retneves and adjusts the secondary usage re- only at the point of presence in the toll interconnect 
cord by mcrementmg the record an amount represent- carrier network such as at toll offices 115-119, but also 
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may be maintained in a local office that interconnects 
with the interconnect carrier network. 

An illustrative embodiment of the apparatus of this 
invention is depicted in the flow/structure diagram of 
FIG. 7. The firet and second records are stored in two 5 
blocks of memory 701 and 702 of call store 204, each 
block having a different initial address. Access to these 
two records is via the two address process pointers 703 
and 704. Primary and secondary address process point- 
ers 703 and 704 under the control of check process 705 10 
alternately designate the two records as primary and 
secondary usage records during successive periods of 
time in a well-known manner. The office trunk list 706 
is also stored in a block of call stored 204 at an address 
different from the two usage records. As shoMoi, the 15 
office trunk list includes a busy/idle status bit along 
with an update status bit for each trunk. Check, termi- 
nation, and commencement processes 705, 707, and 708 
check these status bits to adjust the primary and second- 
ary usage records as previously described. As shown, 20 
commencement process 708 is responsive to the identity 
of a trunk commencing use from well-known call pro- 
cessing programs for adjusting the primary usage re- 
cord by decrementing the record via variable time per- 
iod decrement register 709 and for adjusting the second- 25 
ary usage record by incrementing the record via adjust- 
ment means such as fixed time period decrement regis- 
ter 710. The time from the begmning of a time period to 
the conunencement of trunk use is supplied by timer 711 
in a well-known manner. Commencement process 708 30 
sets and resets the busy/Idle status bit to indicate the 
busy/idle status of the trunk and adjusts the secondary 
usage record by decrementing the record when the 
update status bit indicates that the tnmk has not been 
checked for use at the end of the previous period. 35 

Termination process 707 is responsive to the identity 
of a trunk terminating use for adjusting the primary 
usage record via variable time period increment register 
712 and for adjusting the secondary usage record via 
adjustment means such as fixed time period increment 40 
register 713 in a well-known manner. Similar to com- 
mencement process 708, termination process accesses 
the ofHce trunk list to set and reset the busy/idle status 
bit for an identified trunk and to check whether the 
trunk has been checked for use at the end of the previ- 45 
ous period. Similar to the commencement process, the 
termination process receives the time from the begin- 
ning of a time period to the termination of trunk use 
from timer 711. 

Check process 705 checks the update status of each 50 
trunk in office trunk list 706 for use at the end of a 
period and initializes the status after the use check. The 
check process is initiated in response to scheduler 714 
indicating a transition or boundary between two time 
periods. Check process 705 is implemented using cen- 55 
tral control 206 under the control of the previously 
described check routine depicted in FIG. 5. Similarly, 
termination process 707 is implemented using central 
control 206 under the control of the previously de- 
scribed termination routine depicted in FIG. 4. Lastly, 60 
commencement process is implemented using central 
control 206 under the control of previously described 
commencement routine depicted in FIG. 3. All of these 
routines are stored in program store 203. Variable and 
fixed time incrementers and decrementers 709-710 and 65 
712-713 along with timer 711 and scheduler 714 are all 
well-known structures in central control 206. The sec- 
ondary usage record after being updated for trunk use at 



the end of the previous period is stored in file store 206. 
The usage records stored in file store 206 are sent to a 
regional processing center which processes the accumu- 
lated usage records to determine the access charges to 
be paid by the interconnect carrier. 

It is to be understood that the above-described 
method and apparatus for recording information on the 
accumulated usage of a group of trunks between two 
offices is merely an illustrative embodiment of the prin- 
ciples of this invention and that numerous other meth- 
ods and apparatus may be devised by those skilled in the 
art without departing from the spirit and scope of this 
invention. In particular, this method and apparatus may 
be implemented with any combination of hardware and 
software to record information on the accumulated 
usage of trunks using two records that are alternately 
designated primary and secondary usage records during 
successive time periods. This allows for parallel pro- 
cessing in which the primary usage record is used to 
accumulate usage for trunks during a given time period 
while the secondary usage record is updated by the 
check routine for trunks in use at the end of the time 
period previous to the given period. Although the vari- 
ous adjustment operations have been indicated as incre- 
menting and decrementing, it is intended that those 
skilled m the art may use the opposite operation or any 
combination thereof with various combinations of posi- 
tive and negative numbers to derive a usage record 
representative of the actual use of a trunk or group of 
trunks during a given timer period. It is also intended 
that any logic or arithmetic operation in addition to 
mathematical transformations are covered by the claims 
of this invention. 

What is claimed is: 

1. A method of recording information on the accumu- 
lated usage of a trunk comprising the steps of: 

adjusting a first usage record by an amount represent- 
ing the interval of time from the start of a first time 
period to commencement of use of said trunk each 
time the use of said trunk is commenced during said 
first period, 

adjusting said first usage record by an amount re- 
presenting the interval of time from the start of said 
first period to termination of use of said trunk each 
time the use of said trunk is terminated during said 
first time period, 

checking said trunk for use at the end of said first 
period, and 

adjusting said first usage record by a first predeter- 
mined amount representing the interval of time in 
said first period when said checking indicates said 
trunk is in use at the end of said first period, said 
first usage record then representing the sum total of 
each interval of time that said trunk was in use 
during said first period. 

2. The method of claim 1 further comprising storing 
said first usage record in storage means after said first 
usage record has been adjusted for said trunk when in 
use at the end of said first period. 

3. The method of claim 1 wherein checking said trunk 
for use at the end of said first period includes checking 
said trunk in said group for use once during a second 
time period after said first period and wherein adjusting 
said first usage record for each trunk in use at the end of 
said first period includes 

adjusting said first usage record by said first predeter- 
mined amount each time during said second period 
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the use of said trunk is terminated prior to checking 
the trunk for use during said second period, 
adjusting said first usage record by said first predeter- 
mined amount each time during said second period 
the use of said trunk in said group is commenced 
prior to checking the . trunk for use during said 
second period, and adjusting said first usage record 
by said first predetermined amount for said trunk 
when said trunk is checked for use during said 
second period. 

4. The method of claim 1 further comprising 
adjusting a second usage record by an amount repre- 
senting the interval of time from the start of a sec- 
ond time period after said first period to com- 
mencement of use of said trunk each time the use of 
said trunk is commenced during said second per- 
iod, 

adjusting said second usage record by an amount 
representing the interval of time from the start of 
said second period to termination of use of said 
trunk each time the use of said trunk is terminated 
during said second period, 

checking said trunk for use at the end of said second 
period, and 

adjusting said second usage record by a second pre- 
detennined amount representing the interval of 
time in said second period when said trunk is in use 
at the end of said second period, whereby said 
second usage record represents the sum total of 
each interval of time that said trunk was in use 
during said second period. 

5. The method of claim 4 further comprising: 
storing said first usage record in storage means after 

said first usage record has beea adjusted for said ,5 
trunk when in use at the end ofsaid first period, and 
storing said second usagie record in said storage 
means after said second usage record has been 
adjusted for said trunk when in use at the end of 
said second period. 

6. The method of claim 4 wherein checking each 
trunk in said group for use at the end of said second 
period includes 

checking each trunk in said group for use once during 
a third time period after said second period and 45 
wherein adjusting said second usage record for said 
trunk in use at the end of said second period m- 
cludes 

adjusting said second usage record by said second 
predetermined amount each time during said third 50 
period the use of said trunk is terminated prior to 
checking said trunk for use during said third per- 
iod, 

adjusting said second usage record by said second 
predetermined amount each time during said third 35 
period the use of said trunk is commenced prior to 
checking said trunk for use during said third per- 
iod, and 

adjusting said first usage record by said second prede- 
termined amount for said trunk in use when the 60 
trunk is checked for use during said third period. 

7. Method of recording accumulated usage of a group 
of trunks comprising the steps of: 

decrementing a first usage record by an amount rep- 
resenting the interval of time from the start of a 65 
first time period to commencement of us of a trunk 
in said group each time tiie use of a trunk in said 
group is commenced during said first period, 
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incrementing said first usage record by an amount 
representing the interval of time from the start of 
said first period to termination of use of a trunk in 
said group each time the use of a trunk in said trunk 
group is terminated during said first period, 
checking each trunk in said group for use once during 

a second time period, 
incrementing said first usage record by a fint prede- 
termined amount representing ihe interval of time 
in said first period for each trunk in said group in 
use when the trunk is checked for use during said 
second period, 
incrementing said first usage record by said fint pre- 
determinwi amount each time the use of a trunk in 
said group is terminated prior to checking the 
trunk for use during said second period, and 
decrementing said first usage record by said first 
predetermined amount each time the use of a trunk 
in said group is commenced prior to checking the 
trunk for use during said second period, whereby 
said first usage record represents the sum total of 
each interval of time that each trunk in said group 
was in use during said first time period. 

8. The method of claim 7 further comprising 
storing said first usage record in storage means after 

all the trunks in said group have been checked for 
use during said second period and said first usage 
record has been incremented by said first predeter- 
mined amount for each trunk in use when the trunk 
is checked for use during said second period. 

9. The method of claim 7 further comprising 
decrementing a second usage record by an amount 

representing the interval of time from the start of a 
second time period to commencement of use of a 
trunk in said group each time the use of a trunk in 
said group is commenced during said second per- 
iod, 

incrementing said second usage record by an amount 
representing the mterval of time from the start of 
said second period to termination of use of a trunk 
in said group each time the use of a trunk is termi- 
nated during said second period, 
checking each trunk in said group for use once during 

a third time j^riod after said second period, 
incrementing ssSd second usage record by a second 
predetermined amount representing the interval of 
time in said second time period for each trunk in 
said group in use when the trunk is checked for use 
during said second period, 
incrementing said second usage record by said second 
predetermined amount each time the use of a trunk 
in said group is terminated prior to checking the 
trunk for use during said third period, and 
decrementing said second usage record by said sec- 
ond predetermined amount each time the use of a 
trunk in said group is commenced prior to check- 
ing the trunk for use during said third period, 
whereby said second usage record represents the 
sum total of each interval of time that each trunk in 
said group was in use during said second period. 
10. The method of claim 9 further comprising storing 
said fii^t usage record after all tiie trunks in said group 
have been checked for use during said second period 
and said first usage record has been incremented by said 
first predetermined amount for each trunk in use when 
the trunk is checked for use during said second period. 
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11. The method of claim 10 further comprising initial- 
izing said first usage record for use during said third 
period after said first usage record has been stored. 

IZ The method of claim 10 further comprising stor- 
ing said second usage record after all the trunks in said S 
group have been checked for use during said third per- 
iod and said second usage record has been Incremented 
by said second predetermined amoimt for each trunk in 
use when the trunk is checked for use during said third 
period. *° 

13. The method of claim 12 further comprising initial- 
izing said second usage record for use during a fourth 
time period after said second usage record has been 
stored. 

14. The method of claim 9 further comprising incre- 
menting an attempt count each time the use of a trunk in 
said group is commenced during said second period, 
whereby said attempt count represents the sum total of 
the number of times that each use of a trunk in said 
group has been commenced during said second period. 

15. The method of claim 9 further comprising incre- 
menting a termination count each time the use of a trunk 
in said group is terminated during said second period, 
whereby said termination count represents the sum total ^ ^ 
of the number of times that each use of a trunk in said 
group has been terminated during said second period. 

16. The method of claim 9 wherein said group has a 
plurality of service usage records associated therewith 
each representing the simi total of each interval of time 
that each trunk in said group has been in use with a 
unique type of call thereon during said second period 
and said method further comprises recording accumu- 
lated usage of each trunk in said group having a call 
thereon associated with a particular one of said service 3 ^ 
usage records during said second period. 

17. The method of claim 7 further comprising incre- 
menting an attempt count each time the use of a trunk in 
^said group is commenced during said Hrst period 
whereby said attempt count represents the sum total of 40 
the number of times that each use of a trunk in said 
group has been commenced during said first period. 

18. The method of 7 wherein said group has a plural- 
ity of service usage records associated therewith each 
representing the siun total of each interval of time that 45 
each trunk in said group has been in use with a unique 
type of call thereon during said first period and said 
method further comprises recording accumulated usage 
of each trunk in said group havmg a call thereon associ- 
ated with a particular one of said service usage records 50 
during said first period. 

19. Method of recording accumulated usage of a 
group of trunks having calls from a particular telephone 
office thereon comprising the steps of: 

decrementing a first usage record by an amount rep- 55 
resenting the interval of time from the start of a 
first time period to conunencement of a call from 
said office on a trunk in said group each time a call 
from said office on a trunk in said group is com- 
menced during said first time period, 60 

incrementing said first usage record by an amount 
representing the interval of time from the start of 
said first period to termination of a call from said 
office on a trunk in said group each time a call from 
said office on a trunk in said group is terminated 65 
during said first period, 

checking each trunk in said group for a call from said 
office thereon at the end of said first period, and 
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incrementing said first usage record by a first prede- 
termined amount representing the interval of time 
in said first period for each trunk in said group 
having a call from said office thereon at the end of 
said first period, whereby said first usage record 
represents the sum total of each interval of time 
that each trunk in said group has had a call from 
said office thereon during said first period. 

20. The method of claim 19 further comprising stor- 
ing, said first usage record after said first usage record 
has been incremented for each trunk in said group hav- 
ing a call from said office thereon at the end of said first 
period. 

21. The method of claim 19 wherein checking each 
trunk in said group for a call from said office at the end 
of said first period includes 

checking each trunk in said group for a call from said 
office thereon once during a second time period 
after said first period and wherein incrementing 
said first usage record for each trunk having a call 
from said office thereon at the end of said first 
period includes 

incrementing said first usage record by said first pre- 
determined amount each time during said second 
period a call from said office on a trunk in said 
group is terminated prior to checking the trunk for 
a call from said office thereon during said second 
period, 

decrementing said first usage record by said first 
predetermined amount each time during said sec- 
ond period a call from said office is commenced on 
a trunk in said group prior to checking the trunk 
for a call from said office thereon during said sec- 
ond period, and 

incrementing said first usage record by said first pre- 
determined amount for each trunk having a call 
from said office thereon when the trunk is checked 
for having a call from said office thereon during 
said second period. 

22. The method of claim 19 further comprising 
incrementing a second usage record by an amount 

representing the interval of time from the start of a 
second time period to termination of a call from 
said office on a trunk in said group each time a call 
from said office is terminated on a trunk in said 
group during said second period, and 

checking each trunk in said group for a call from said 
office thereon at the end of said second period, and 

incrementing said second usage record by a second 
predetermined amount representing the interval of 
time in said second pericKl for each trunk in said 
group having a call from said office thereon at the 
end of said second period, whereby said second 
usage record represents the sum total of each 
amount of time that each trunk in said group has 
had a call from said office thereon during said 
second period. 

23. The method of claim 22 further comprising stor- 
ing said first usage record after said first usage record 
has been incremented for each trunk in said group hav- 
ing a call from said office thereon at the end of said first 
period, and 

storing said second usage record after said second 
usage record has been incremented for each trunk 
in said group having a call from said office thereon 
at the end of said second period. 
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24. The method of claim 22 wherein checking each 
trunk in said group for a call from said office thereon at 
the end of said first period includes 

checking each trunk in said group for a call from said 
office thereon once during a third time period after 
said second period and wherein incrementing said 
second usage record for each trunk having a call 
from said office thereon at the end of said second 
period includes 

incrementing said second usage record by said second 
predetermined amount each time during said third 
period a call from said office on a trunk in said 
group is terminated prior to checking the trunk for 
a call from said office thereon during said third 
period, 

decrementing said second usage record by said sec- 
ond predetermined amount each time during said 
third period a call from said office is commenced 
on a trunk in said group prior to checking the trunk 
for a call from said office thereon during said third 
period, 

and incrementing said second usage record by said 
second predetermined amount for each trunk hav- 
ing a call from said office thereon when the trunk is 
checked for having a call from said office thereon 
during said third period. 

25. Apparatus for recording information on the accu- 
mulated iisage of of trunks comprising: 

first storage means for storing a first usage record 
representing the sum total of each interval of time 
that trunk is in use during a first time period^ 

commencement means for adjusting said first usage 
record by an amount representing the interval of 
time from the start of said first period to com- 
mencement of use of said trunk each time the use of 
said trunk is commenced during said first period, 

termination means for adjusting said first usage re- 
cord by an amount representing the interval of time 
from the start of said first period to termination of 
use of said trunk each time the use of said trunk is 
terminated during said first period, 

check means for checking said trunk for use at the 
end of said first period, and 

first adjustment means responsive to said check 
means for adjusting said first usage record by a first 
predetermined amount representing the interval of 
time in said flnt period for said trunk when in use 
at the end of said first period. 

26. The apparatus of claim 25 further comprising 50 
second storage means for storing said first usage record 
after said first usage record has been adjusted for said 
trunk when in use at the end of said first period. 

27. The apparatus of claun 26 wherem said check 
means is responsive to the end of said first period for 55 
checking said trunk in said group for use once during a 
second time period after said first period, and said first 
adjustment means is responsive to said termination 
means for adjusting said first usage record by said first 
predetermined amount each time during said second 60 
period the use of said trunk is terminated prior to said 
check means checking said trunk for use during said 
second period, and wherein said apparatus further com- 
prises 

second adjustment means responsive to said com- 65 
mencement means for adjusting said first usage 
record by said first predetermined amount each 
time during said second period the use of said trunk 
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is commenced prior to said check means checking 
said trunk for use during said second period. 

28. The apparatus of claim 25 further comprising 
second storage means for storing a second usage record 
representing the sum total of each interval of time that 
said trunk is in use during a second time period after said 
first period and wherein said first commencement 
means is responsive during said second period for dec- 
rementing said second usage record by an amount rep- 
resenting the interval of time from the start of said sec- 
ond period to commencement of use of said trunk each 
time the use of said trunk in said group is commenced 
during said second period, 

said terminadon means is responsive during said sec- 
ond period for adjusting said second usage record 
by an amount representing the interval of time 
from the start of said second period to termination 
of use of said trunk each time the use of said trunk 
is terminated during said second period, said check 
means is responsive to the end of said second per- 
iod for checking said trunk for use at the end of said 
second period, and 

said first adjustment means is responsive to said check 
means for adjusting said second usage record by a 
second predetermined amount representing the 
interval of time in said second period for said trunk 
when in use at the end of said second period. 

29. The apparatus of claim 28 further comprising 
third storage means for storing said first usage record 
after said first usage record has been adjusted for said 
trunk in use at the end of said first period and said sec- 
ond usage record after said second usage record has 
been adjusted for said trunk when in use at the end of 
said second period. 

30. The apparatus of claim 28 wherein said check 
means is responsive to the end of said second period for 
checking said trunk for use once during said third time 
period after said second period, 

said first adjustment means is responsive during said 
third period for adjusting said second usage record 
by said second predetermined amount each time 
during said third period the use of said trunk in said 
group is terminated prior to. said check means 
checking said trunk for use at the end of said sec- 
ond period, and 

said second adjustment means is responsive during 
said third period for adjusting said second usage 
record by said second predetermined amount each 
time during said third period the use of said trunk is 
commenced prior to said check means checking 
said trunk for use at the end of said second period. 

31. Apparatus for recording accumulated usage of a 
group of trunks comprising: 

first storage means for storing a first usage record 
representing the sum total of each interval of time 
that each tnmk in said group is in use during a first 
time period, 

commencement means for decrementing said first 
usage record by an amount representing the inter- 
val of time from the start of said first period to 
commencement of use of a trunk in said trunk 
group each time the use of a trunk in said group is 
commenced during said first period, 

termination means for incrementing said first usage 
record by an amount representing the interval of 
time from the start of said first period to termina- 
tion of use of a trunk in said group each time the 
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use of a trunk in said group is terminated during 
said first period* 

check means responsive to the end of said first period 
for checking each trunk in said group for use once 
during a second time period after said first period, 

incrementor means responsive to said check means 
for incrementing said first usage record by a first 
predetermined amount representing the interval of 
time in said first period each time during said sec- 
ond period a trunk in said group is in use when said 
check means checks the trunk in said group for use 
and responsive to said termination means for incre- 
menting said first usage record by said first prede- 
termined amount each time during said second 
period the use of a trunk in said group is terminated 
prior to said check means checking the trunk in 
said group for use, and 

decrementor means responsive to said commence- 
ment means for decrementing said first usage re- 
cord by said first predetermined amount each time 20 
during said second period the use of a trunk in said 
group is commenced prior to said check means 
checking the trunk in said group for use. 

32. The apparatus of claim 31 further comprising: 

second storage means for storing a second usage re- 25 
cord representing the sum total of each interval of 
time that each trunk in said trunk group is in use 
during said second period, and wherein said com- 
mencement means is responsive during said second 
period for decrementing said second usage* record 
by an amount representing the interval of time 
from the start of said second period to commence- 
ment of use of a trunk in said group each time the 
use of a trunk is commenced during said second 
period, 

said commencement means is responsive during said 
second period for incrementing said second usage 
record an amount representing the interval of time 
from the start of said second period to termination 
of use of a trunk m said group each time the use of 40 
a trunk is terminated during said second period, 
said check means is responsive to the end of said 
second period for checking each trunk in said 
group for use once during a third time period after 
said second period, 45 
said incrementor means is responsive during said 
third period to said check means for incrementing 
said second usage record by a second predeter- 
mined amount representing the interval of time in 
said second period each time during said third 50 
period a trunk in said group is in use when said 
check means checks the trunk in said group for use 
and to said termination means for incrementing said 
second usage record by said second predetermined 
amount each time during said third period the use 
of a trunk in said trunk group is terminated prior to 
said check means checking the trunk in said group 
for use, and said decrementor means is responsive 
during said third period to said commencement 
means for decrementing said second usage record 60 
by said second predetermined amount each time 
during said third period the use of a trunk said 
trunk group is commenced prior to said check 
means checking the trunk in said group for use. 
33. The apparatus of claim 32 further comprising 
third storage means for storing said first usage record 
after all trunks in said group have been checked for use 
during said second period and said first usage record has 
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been incremented for each trunk in said group in use 
during said second period when the trunk is checked for 
use and said second usage record after all the trunks in 
said group have been checked during said third period 
and second usage record has been incremented for each 
trunk in said group in use during said third when the 
trunk is checked for use. 

34. A method of recording accumulated usage of a 
group of trunks utilizing first and second records alter- 
nately designated primary and secondary usage records 
during successive ones of a plurality of consecutive time 
periods and comprising the steps during a given one of 
said periods of: 
adjusting said primary usage record by an amount 
representing the interval of time from the start of 
said given period to commencement of use of a 
trunk in said group each time the use of a trunk in 
said group is commenced during said given period, 
adjusting said primary usage record by an amount 
representing the amount of time from the start of 
said given period to termination of use of a trunk in 
said group each time during said given period the 
use of a trunk in said trunk group is terminated 
during said given period, 
checking each trunk in said group for use once during 

said given period, 
adjusting said secondary usage record by a first pre- 
determined amount representing the amount of 
time in the time period occurring previous to said 
given period each time said checking indicates a 
trunk in said trunk group is in use; ' 
adjusting said secondary usage record by said first 
predetermined amount each time the use of a trunk 
in said trunk group is terminated prior to checking 
the trunk for usie during said given period, and 
adjusting said secondary usage record by said first 
predetermined amount each time the use of a trunk 
in said trunk group is conmienced prior to check- 
ing the trunk for use during said given time period, 
whereby said seconci^ usage record represents 
the sum total of each interval of time that each 
trunk in said group was in use during the previous 
time period. 

35. The method of claim 34 further comprising 
storing said secondary usage record ajfter all the 

trunks in said group have been checked for use 
during said given period and said secondary usage 
record has been adjusted by said first predeter- 
mined amount for each trunk in use during said 
given period when the trunk is checked for use. 

36. The method of claim 35 further comprising ex- 
changing said primary and secondary designations of 
said first and second records at the end of said given 
period and repeating said aforementioned steps for the 
next successive time period. 

37. Apparatus for recording accumulated usage of a 
group of trunks comprising: 

first storage means for storing first and second re- 
cords alternately designated primary and second- 
ary usage records during successive ones of a plu- 
rality of consecutive time periods; 

commencement means for adjusting said primary 
usage record by an amount representing the inter- 
val of time from the start of a given time period to 
commencement of use of a trunk in said trunk 
group each time the use of a trunk in said group is 
commenced during said given period, 



06/24/2003, EAST 



version: 1.03.0002 



4,727.577 

.21 22 

tennuiations means for adjusting said primary usage information by an amount representing the interval of 
record by an amount representing the interval of time between the start of a predetermined time period 
tune from the start of said given period to termina- and the commencement of said caU on said trunk in 
tion of use of a trunk in said group each time the response to the commencement of said call on said 
use of a trunk m said group is terminated during 5 trunk. 

said given ^od, u , ■ 43. The apparatus of claim 40 further comprising a 

check means for checkmg each tnmk m sa«i group firs, memory Operative with said processor under L 
«1 u . control of said iicond routine for storing said usage 

Srst ad astmrat means respomive to said check information on the termination ofsaid call on Sid trS 
meam for adjusting said secondary usage record by 10 Tn. «uu ^*aii un aaiu u luja. 

a first predelenm^ed amount^rese^ting the in- , ?^ ^ ^^^^^ comprising 

terval of time in the time period occurring previous mcrementmg said usage informa- 

to said given period each time during s^d given ^ ?u T""^ /epresentmg the mterval of time 

period a trunk in said group is in use when said predetermmed period and the 

check means checks the trunlc in said group for use 15 ^^"^ation of said caU on said trunk in response to the 
and responsive to said termination means for said termination of said call on said trunk, 
secondary usage record by said first predetermined . * . apparatus of claim 40 wherein a third one of 
amount each time during said given period the use routines is activated by said processor means in 

of a trunk in said group is terminated prior to said response to the end of a predetermined time period for 
check means checking the trunk in said group for 20 "P^^'i^S said usage information when said call is on said 
use, and trunk at the end of said predetermined period, 

second adjustment means responsive to said com- apparatus of claim 45 further comprising 

mencement means for said primary usage record by incrementor means cooperative with said third routine 
predetermined amount each time during said given incrementing said usage information by an amoimt 

period the use of a trunk in said group is com- 25 representing the interval of time in said predetermmed 
menced prior to said check means checking the period when said call is on said trunk at the end of said 
tnmk in said group for use. predetermined period. 

38. The apparatus of claim 37 further comprising 47. The apparatus of claim 40 further comprising a 
second storage means for storing said secondary usage main call processing program for controlling said first a 
record after all the trunks in said group have been 30 second routines in response respectively to call com- 
checked for use during said given period and said sec- mencements and terminations on said trunk. 

ondary usage record has been incremented for each 48. The apparatus of claim 40 further comprising a 
trunk in said group in use during said given period when first memory for storing primary usage information 
^ to*^ ^ checked for use. representing the actual usage of a tnmk during a prede- 

39. The apparatus of claim 38 further comprising 35 termined time period and a second memory for storing 
m^ responsive to said check means for exchanging secondary usage infonnation representing the actual 
s^d pnmary md secondary usage record designations usage of said tnink during another time period occur- 

' ' ^"""^ ^^"^"^ P'*'^^^"^ said predetemiined period 

Ail A *. f . . . ^ . apparatus of claim 48 wherein a third one of 

f ^^^"""^^ mfomjanon on the 40 said routines fa activated by said processor in response 

«Slrn,r^Irfn'"*"""'' " to the end of said previous time period for updatinrsaW 
exchange earner for iise m verifvms local carrier access j . * «pvu*«ii5 aoiu 

memory means Storing accumulation infonnation for 45 J^' ^PP^^^^ claim 49 further comprising 
usage of each said ^ for calls served thereby, cooperative with said processor 

and "i«coy, ^jjj^gj control of said third routine for incrementing 

program-controUed processor means having a plural- secondary usage infonnation by a predetennined 

ity of program instniction routines for controlling ^^'^^ repr^entmg the interval of lime in said previ- 
an accumulation of infonnation for storage in said 50 P^™? ^ end of 

memory means for the actual usage of each trunk previous period. 

on each call served thereby, ^® apparatus of claun 49 wherein said incremen- 

a first one of said instruction routines being activated Cleans is responsive to said processor under the 

by said processor in response to a commencement control of said first routine for incrementing said sec- 
of said each call on each said trunk for initiating an 55 cndary usage information by said predetermined 
accumulating of usage mformation for each said amount when another call commences on said trunk 
trunk, and / prior to said processor under the control of said third 

a second one of said instruction routines being acti- routine updating said secondary usage information for 
vated by said processor in response to a termination said call on said trunk at the end of said previous period, 
of each said call on said each trunk for accumulat- 60 52. The apparatus of claim 49 further comprising 
ing usage information on said termination of each decrementor means responsive to said processor under 
said call on said each trunk. the control of said second routine for decrementing said 

41. The apparatus of claim 40 further comprising a secondary usage information by said predetermined 
first memory cooperative with said processor under the amount when said call or any other call terminates on 
control of said first routine for storing said usage infor- 65 said trunk prior to said processor means under the con- 
mation on the commencement of said call on said trunk. trol of said third routine updating said secondary usage 

42. The apparatus of claim 41 further comprising information for said call on said trunk at the end of said 
commencement means for decrementing said usage previous period. 
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53. The apparatus of claim 40 further comprising a 
block of memory for each group of trunks incoming and 
outgoing from said interconnect carrier. 

54. The apparatus of claim 53 wherein each of said 
blocks of memory further comprising subbiocks of 5 
memory for different types of service calls associated 
with each of said incoming and outgoing trunk groups. 

55. An interconnect carrier system for recording 
charges assessed by a locai telephone company to the 
interconnect earner for providing access for its custom- 10 
ers over trunks to the interconnect carrier network, said 
system comprising 

means responsive to a receipt of a call over one of 
said trunks for controlling a usage record in a mem- 
ory for commencement of use of said one trunk, IS 
and 

means responsive to termination of said call for con- 
trolling said usage record to determine actual usage 
of said trunk on said call at said interconnect car- 
rier and an access charge by said telephone com- 20 
pany to said carrier for usage of said trunk. 

56. An interconnect carrier system for recording 
charges assessed by a local telephone company to the 
interconnect carrier for providing access to its custom- 
ers over trunks from the interconnect carrier network 25 
to the local telephone company, said system compris- 
ing: 

means responsive to a receipt of a call over one of 
said trunks for controlling a usage record in a mem- 
ory for commencement of use of said oue trunk, 30 
and 

means responsive to termination of said call for con- 
trolling said usage record to determine actual usage 
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of said trunk on said caU at said interconnect car- 
rier and an access charge by said telephone com- 
pany to said carrier for usage of said trunk. 

57. The system of claim 56 further comprising means 
responsive to the end of a time period for updating said 
usage record for usage of said trunk on said call during 
said time period. 

58. The system of claim 57 said updating means in- 
cludes check means for checking said trunk for said call 
at the end of said period and means responsive to said 
check means for controlling said usage record for usage 
of said trunk for said call at the end of said period. 

59. A method for use by an interconnect carrier to 
accumulate information on the actual usage of intercon- 
nect carrier trunks by a local exchange carrier for use in 
verifying local carrier access charges to the intercon- 
nect carrier by said local carrier comprising the steps of: 

establishing a usage record for said interconnect car- 
rier trunks upon commencement of a call on one 
trunk of said interconnect carrier trunks, and 

adjusting said usage record for a termination of said 
call on said one trunk upon said termination of said 
call of said one trunk to accumulate an actual time 
duration of usage for said one trunk. 

60. The method of claim 59 further comprising updat- 
ing said usage record at the end of a predetermned 
period by an amount representing the interval of time in 
said predetermined period when said call is on said one 
trunk at the end of said predetermined period. 

61. The method of claim 60 further comprising com- 
paring said usage record with another usage record for 

said period from said local exchange carrier. 
***** 
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